A metal-organic framework (MOF) was prepared from 1,2-di(pyridin-4-yl)ethyne, terephthalic acid and zinc(II) nitrate in dimethylformamide, water and ethanol at 80 • C. The cavities of the MOF are occupied by disordered molecules of dimethylformamide. The crystals are monoclinic, space group P2 1 /c with Z = 4.
Introduction
Metal-organic frameworks (MOF) [1 -3] combine properties of both organic and inorganic porous materials as they are stable, ordered, and possess high surface areas (> 3000 m 2 g −1 ). The combination of metal ions with polytopic organic linkers allows for a fascinating diversity of structures which have been the subject of extensive exploration during the last decade. Potential applications of microporous (pores less than 20Å), mesoporous (pores between 20 -500Å), and macroporous metal-organic frameworks (openings > 500Å) in hydrogen [4, 5] and methane [6] gas storage, selective gas absorption [7, 8] , sensing [9] and drug storage [10] have been reviewed recently [11 -13] . A great deal of attention has also been directed toward catalytic properties of metal-organic frameworks [14, 15] , among those catalytic Mukaiyama aldol reactions [16] , transesterifications [17] , and the chiral secondary alcohol synthesis by addition of diethyl zinc to aromatic aldehydes in the presence of a chiral MOF [18] . In continuation of our studies in preparative organic and heterocyclic chemistry [19 -23] , catalysis [24 -27] , materials chemistry [28] , and metal-organic frameworks [29] , we report here the preparation and structure of a MOF constructed of 1,2-di(pyridin-4-yl)ethyne, terephthalic acid and zink(II) nitrate.
Results and Discussion
The ligand 1,2-di(pyridin-4-yl)ethyne (2) was prepared according to a modified literature procedure [30] c 2012 Verlag der Zeitschrift für Naturforschung, Tübingen · http://znaturforsch.com Scheme 1. Synthesis of di(pyridin-4-yl)ethyne (2) .
by a palladium-catalyzed one-pot reaction of 4-bromopyridine hydrochloride with 2-methyl-but-3-yn-2-ol in 86 % yield in a two-phase system consisting of toluene and aqueous sodium hydroxide (Scheme 1).
The metal-organic framework 3 was then prepared starting from 1,2-di(pyridin-4-yl)ethyne (2), terephthalic acid and a solution of zinc(II) nitrate hexahydrate in a solvent mixture of dimethylformamide, water, and ethanol in a closed vessel at 80 • C over a period of 3 d in 90 % yield. The results of a singlecrystal X-ray structure determination are given in Table 1 and are shown in Figs. 1, 2, and 3. Selected bond lengths and bond angels are presented in Table 2 . The obtained species crystallized in the monoclinic space group P2 1 /c with Z = 4.
As shown in Fig. 1 three terephthalic acid molecules and two 1,2-di(pyridin-4-yl)ethyne molecules form a pseudooctahedral coordination environment of the Zn(II) ion. The dicarboxylic acid linkers occupy the equatorial positions of the octahedron. One carboxylate group of each terephthalic acid molecule serves as bidentate-chelating ligand to the zinc atom, whereas the other carboxylate group bridges two zinc atoms. Eight-membered rings of two zinc atoms plus two carboxylate groups are formed. Thus, each terephthalic acid molecule in 3 serves as a ligand of three zinc atoms in such a way that one carboxylate group is a bidentate and the other one a bis-monodentate ligand.
The distances between the oxygen atoms of the bidentate terepthalic acid ligand and the zinc atom were determined to be 2.028(1)Å (Zn-O3 ) and 2.483(1)Å Fig. 2 . 1,2-Di(pyridin-4-yl)ethyne, terephthalic acid and the zinc atom dissected from the crystal structure of 3 (displacement parameters are drawn at the 50 % probability level; crystallographic numbering). (Zn-O4 ), whereas the distances to the bridging carboxylate group were determined to be 1.988(1)Å (Zn-O1 ) and 2.019(1)Å (Zn-O2 ). The Zn-N distances of the two 1,2-di(pyridin-4-yl)ethyne molecules to the zinc atom were determined to be 2.199(1)Å (Zn-N1) and 2.174(1)Å (Zn-N12 ). Additional bond lengths, bond angles, and dihedral angles are summarized in Table 2 . The linkage to additional zinc atoms through the axial 1,2-di(pyridin-4-yl)ethynes forms layers at a 
Experimental Section
The 1 H and 13 C NMR spectra were recorded on a Bruker Avance DPX 200 (200 MHz) spectrometer. Multiplicities are described by using the abbreviation "d" for doublet. FT-IR spectra were obtained on a Bruker Vektor 22 instrument in the range of 400 to 4000 cm −1 (2.5 % pellets in KBr). The TGA was performed with a TGA 2950 instrument. Nitrogen purge gas was used at a flow rate of 24 mL min −1 .
1,2-Di(pyridin-4-yl)ethyne (2)
A solution of 37.5 mL 5.5 M sodium hydroxide in water, tetrakis(triphenylphosphine)palladium(0) (0.5 g, 0.43 mmol), copper(I) iodide (0.5 g, 2.6 mmol), and benzyltriethylammonium chloride (0.5 g, 2.2 mmol) was treated with a suspension of 2-methyl-3-butyn-2-ol (3.05 mL, 31.3 mmol) and 4-bromopyridine hydrochloride (12.1 g, 62.5 mmol) in 25 mL of toluene. The mixture was stirred at 70 • C over a period of 5 d, and then treated with 100 mL of a saturated ammonium chloride solution in water. After stirring for 1 h at r. t., the mixture was extracted four times with 100 mL of toluene. The organic layer was separated, dried over magnesium sulfate, and evaporated to dryness. Column chromatography (silica gel; CH 2 
X-Ray structure determination
Data were collected on a Nonius Kappa-CCD diffractometer using graphite-monochromatized MoK α radiation (λ = 0.71073Å) at T = −150 • C, and the structure was solved by Direct Methods and refined by full-matrix least-squares on F 2 [34] . A semi-empirical absorption correction was applied. All non-hydrogen atoms in 3 were refined anisotropically, and hydrogen atoms were located from ∆F maps and refined at idealized positions using a riding model. The solvent molecule DMF was found to be disordered. In the refinement it was modelled using geometrical restraints for the 1,2-and 1,3-distances (SADI) as well as constraints (EADP) and restraints (SIMU) for the displacement parameters.
CCDC 861982 contains the supplementary crystallographic data for this paper. This data can be obtained free of charge from The Cambridge Crystallographic Data Centre via www.ccdc.cam.ac.uk/data request/cif.
